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TEMPERATURE SENSITIVE STATE -CHANGING HYDROGEL COMPOSITION 
AND METHOD FOR THEIR PREPARATION 

Technical Field 

The present invention relates, in general, a temperature- 
5 sensitive state-changing hydrogel composition and a method of 
preparing the same and, more particularly, to a temperature- 
sensitive state-changing hydrogel composition, which is 
transformed, depending on temperature, from a gel state to a 
fluid state to be cosmetically and efficiently applied to skin, 
10 and a method of preparing the same. 

Background Art 

A state-changing hydrogel composition means a hydrogel 
material, which contains a great quantity of water, and is 
suddenly transformed into a fluid state at a certain temperature. 

15 In recent years, skin treatment using hydrogel has been 

applied in many areas such as cosmetic products, skincare, 
dermal beauty and dermal therapy. Hydrogel is well known as a 
material suitable to be used as a matrix for the controlled 
release of drugs (N. A. Pappas Ed., NX Hydrogels in Medicine and 

20 Pharmacy, Vol.11; Polymers", CRC Press, Inc., 1987). This means 
that hydrogel as the matrix is used as a drug delivery body 
containing hormones such as progesterone therein to slowly, 
release the hormones into the body, thereby controlling the 
quantity of the hormones. U.S. Pat. No. 5,34 4,655 by Sakai et 
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al. discloses a technology of transdermally delivering drugs 
into the body using a hydrogel matrix containing water soluble 
polymers such as cellulose derivatives. In U.S. Pat. No. 
5,4 05,366 by Fox et al . , the use of adhesive hydrogel which 
5 forms an optical bridge and contains water soluble polymers in 
a transdermal drug delivery system is disclosed. U.S. Pat. No. 
'4, 593, 053 "by" Gebner et al . discloses " the usage "and production 
method of hydrogel that is friendly to skin and pressure 
sensitive. Transdermal delivery of drugs is a technique that 

10 transfers hormones such as Progesterone, Progestin, Estrogen, 
and Testosterone into the body through the skin. This 
sophisticated medicating system slowly and transdermally 
releases the predetermined quantity of medicine from hydrogel 
which adheres to the skin into body. U.S. Pat. No. 6,214,374 by 

15 Shumiller et al . introduces a composition of hydrogel for 
efficient transdermal delivery of drugs without being blocked 
by the skin, and a method and a device for producing the same. 
U.S. Pat. No. 5,064,654 by Verner et al. also discloses a 
composition of adhesive hydrogel for the transdermal delivery 

20 of drugs. U.S. Pat. No. 4,942,158 by Sapota et al . discloses a 
composition of hydrogel that contains a permeation enhancer for 
improved transdermal delivery of drugs. Moreover, U.S. Pat. 
Nos. 6,361,7 90 and 6,406,712 by Rolf et al. disclose a method 
of applying a dressing and a patch to the skin using hydrogel. 

25 In all of the above conventional techniques, hydrogel is 

applied to the skin, but hydrogel only has a function of slowly 
releasing the drugs contained in hydrogel, acting as a matrix 
to the skin, while it is maintained in a gel state. 



WO 2005/016305 



PCT/KR2004/002034 



3 

Meanwhile, when the drug delivery to the skin is 
controlled while hydrogel is kept in the gel state, there are 
inevitable disadvantages, namely, that it takes a relatively 
long time for the drugs to permeate through the skin, and that 
5 the drugs are delivered only to the portion of the skin with 
which the hydrogel comes into direct contact. Conventionally, 
"every possible effort was" made to add a" permeation enhancer to 
hydrogel or to produce hydrogel that is friendly to the skin so 
as to overcome the disadvantages. 

10 Generally, unlike medical treatment of a skin wound, when 

cosmetic products are used for skincare, a protection device 
must not adhere to the skin for a long time, but for a short 
period and subsequently be removed. Hydrogel is used to improve 
the effectiveness of skincare, and is produced in a form of a 

15 sheet or a patch to be effectively applied to the skin. 
However, even though the above hydrogel products are employed, 
if hydrogel is in a gel state, there is a limit in 
communication between hydrogel and the skin, and thus, it is 
impossible to assure a desirable quantity and speed of a 

20 cosmetic delivered from hydrogel to the skin. 

Communication between hydrogel and the skin greatly 
affects the delivery of cosmetics or drugs contained in 
hydrogel to the skin. In other words, greater, communication 
brings about easier and faster delivery of the cosmetics or 

25 drugs from hydrogel to the skin, but lesser communication 
causes less effective and slower delivery. 

Furthermore, when hydrogel containing cosmetics is used 
for skincare, hydrogel adhering to the skin must be removed 
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within a relatively short time in comparison with use of 
medical drugs for treatment, and thus, it is required that the 
cosmetics be rapidly delivered to the skin. In other words, the 
cosmetics contained in hydrogel applied to the skin for 
5 skincare must be quickly delivered from hydrogel to the skin in 
a great amount. To fulfill this feature, hydrogel must have a 
characteristic capable of quickly and uniformly delivering the 
cosmetics into the skin unlike conventional hydrogel, and thus, 
there remains a need to develop innovative hydrogel that can 
10 fulfill the above characteristics. 

Disclosure of the Invention 

Accordingly, an object of the present invention is to 
provide a temperature-sensitive state-changing hydrogel 
composition, which is transformed into a fluid state by a body 
15 temperature after it comes into contact with the skin to be 
fluidized so as to quickly and uniformly deliver a cosmetic into 
the skin. 

Another object of the present invention is to provide a 
method of producing a temperature-sensitive state-changing 
20 hydrogel composition which uniformly and quickly permeates into 
the skin. 

In order to accomplish the above objects, the present 
invention provides a temperature-sensitive state-changing 
hydrogel composition, which includes 1 - 10 wt % of branched 
25 gelation polymer, 0.5 - 5 wt % of electrolyte gelation polymer, 
0.5 - 5 wt % of skin-communication enhancer, 1 - 10 wt % of 
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natural biomaterial, 3 - 30 wt % of polyhydric alcohol , 1-10 
wt %. of functional additive , and 30 - 93 wt % of water based on a 
total weight of the composition . Hydrogel is transformed into a 
fluid state at 10 - 50V . 
5 Furthermore, the present invention provides a method of 

producing a temperature-sensitive state-changing hydrogel 
composition, which includes mixing 1 - 10 wt % of branched 
gelation polymer . selected from the group consisting of 
galactomannan, glucomannan, guar gum, locust bean gum and 

10 pluronic, 0.5 - 5 wt % of electrolyte gelation polymer selected 
from the group consisting of agar, algin, carrageenan, xanthan 
and gelan, 1 - 10 wt % of functional additive selected from the 
group consisting of chitosan, chitosan derivatives, 
proteoglycans, elastin, collagen, and hyaluronic acid, and 3-30 

15 wt % of polyhydric alcohol, with each other, and adding 30 - 93 
wt % of water to a mixture at room temperature, and subsequently 
heating the resulting mixed solution to 45 - 95°C to produce a 
gel solution; and sequentially adding 1 - 10 wt % of natural 
biomaterial extracted from aloe, green tea, ginseng, wood 

20 vinegar, pine needles, gingko leaves, propolis, mulberry leaves, 
or silkworms, and 0. 5 - 5 wt % of skin-communication enhancer 
selected from the group consisting of methylparaben, 
propylparaben, kojic acid, a-hydroxy acid, and retinol to the gel 
solution while maintaining the gel solution at 45 - 95°C, and 

25 cooling the resulting gel solution to room temperature. 

Brief Description of the Drawings 
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FIG. 1 is a graph showing viscosity as a function of 
temperature for a hydrogel composition according to the present 
invention; 

FIGS. 2a and 2b show two types of gelation polymers 
5 constituting a hydrogel according to the present invention, in 
which FIG. 2a shows gel-state polymer chains where an 
electrical bond of electrolyte gelation polymers and a physical 
bond of branched gelation polymers coexists, and FIG. 2b shows 
fluid-state polymer chains where the electrical bond of the 
10 electrolyte gelation polymers exists but the physical bond of 
the branched gelation polymers does not; and 

FIGS. 3a and 3b show a hydrogel sheet for skincare 
prepared using a hydrogel composition of the present invention, 
in which FIG. 3a is a rayon network textile used as a core, and 
15 FIG. 3b l is hydrogel according to the present invention. 

Best Mode for Carrying Out the Invention 

Hereinafter, a detailed description will be given of the 
present invention. 

A temperature-sensitive state-changing hydrogel 

20 composition according to the present invention is characterized 
in that it is transformed from a gel state to a fluid state at 
10 - 50°C, and preferably a temperature range which approaches 
body temperature (30 - 4 0°C) so as to desirably improve the 
communication between the skin and hydrogel and to quickly 

25 deliver a great amount of cosmetics or drugs from the hydrogel 
composition to the skin due to an enhancer added to the 
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composition. 

The present invention provides an ideal and effective 
method of employing hydrogel for v skincare that can be used for 
a relatively short time, and a novel temperature-sensitive 
5 state-changing hydrogel composition suitable to the method. 

The temperature-sensitive state-changing hydrogel 
composition according to the present invention is transformed 
from the gel state to the fluid state by body temperature when 
a hydrogel sheet or patch containing a beauty product is 
10 applied to the .skin, thereby improving communication between 
the fluid hydrogel composition and skin. Consequently, the 
cosmetics smoothly permeate into the skin. Furthermore, since a 
natural skin-communication enhancer for promoting the delivery 
of the cosmetics to the skin is contained in the hydrogel 
15 composition, a desirable amount of cosmetics is delivered 
quickly into the skin. Therefore, the present invention 
provides a novel hydrogel composition which is sensitive to a 
temperature variance and transformed from the gel state to the 
fluid state when it reaches a certain temperature. 
20 The temperature-sensitive state-changing hydrogel 

according to the present invention has a physical property that 
the gel state, i.e. solid phase, is transformed into the fluid 
state, i.e. liquid phase, with an increase in temperature. 
Especially, when hydrogel sheet or patch products of the 
25 present invention used for skincare adhere to the skin, their 
temperatures increase due to the body temperature, and thus, 
hydrogel is transformed from the gel state to the fluid state. 
Thereby, the fluid composition spontaneously adheres to the 
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skin and permeates into the skin, significantly improving 
communication between the skin and the composition. 

To fulfill the above characteristics , the state-changing 
hydrogel composition of the present invention includes a gel 
5 forming substance having a branched polymer and an electrolyte 
polymer, a skin-communication enhancer capable of improving 
communication between the skin and composition, and a natural 
biomaterials. Also, polyhydric alcohol and a functional 
additive acting as a functional substance are contained in the 

10 composition to provide fluidity to the composition so that the 
hydrogel composition liquefied due to the body temperature 
adheres to the skin and permeates into the skin when the 
hydrogel is applied to the skin. 

The hydrogel composition according to the present 

15 invention includes 1 - 10 wt % of branched gelation polymer, 
0.5 - 5 wt % of electrolyte gelation polymer, 0.5 - 5 wt % of 
skin-communication enhancer, 1 - 10 wt % of natural 
biomaterial, 3 - 30 wt % of polyhydric alcohol, 1 - 10 wt % of 
functional additive and 30 - 93 wt % of water based on the 

20 total weight of the composition. 

The present inventors found out that when the above 
stated ingredients are included in hydrogel composition in the 
above mentioned proportion, the hydrogel composition is 
transformed into a fluid state due to the body temperature when 

25 it is applied to the skin. It was also found that because of 
the above characteristics, the ingredients included in the 
hydrogel composition rapidly adhere to and permeate into the 
skin. 
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In the hydrogel composition of the present invention, the 
"branched gelation polymer and electrolyte gelation polymer are 
used as the gel forming substance. In this regard, the 
electrolyte gelation polymer maintains the composition of the 
5 present invention in the gel state, and in some cases it keeps 
the composition of the present invention to stay in the gel 
state at room temperature (about 20°C or so), preferably 0 - 
30°C. Additionally, the branched gelation polymer functions to 
transform hydrogel in a solid state into the fluid state when 

10 the temperature increases to 10 - 50°C, preferably about 30 - 
4 0°C, that is, similar to body temperature. With respect to 
this, FIG. 2 shows the gel including the two types of gelation 
polymers. At this time, FIG. 2a shows gel-state polymer chains 
where an electrical bond of electrolyte gelation polymers and a 

15 physical bond of branched gelation polymers coexists, and. FIG. 
2b shows fluid-state polymer chains where the electrical bond 
of the electrolyte gelation polymers exists but the physical 
bond of the branched gelation polymers does not. 

The branched gelation polymer available to the present 

20 invention is a water soluble polysaccharide polymer which may 
be exemplified by galactomannan, glucomannan, guar gum, locust 
bean gum and pluronic. Furthermore, the electrolyte gelation 
polymer available to the present invention is a polysaccharide 
electrolyte polymer which may be exemplified by agar, algin, 

25 carrageenan, xanthan and gelan. At this time, the branched 
gelation polymer and electrolyte gelation polymer are contained 
in a content of 1 - 10 wt% and 0.5 -.5 wt%, respectively, based 
on the total weight of the composition. If the content deviates 
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from the above range , gel may not be formed or the gel state 
may not be transformed into the fluid state even though the 
temperature increases . 

The skin-communication enhancer is a material functioning 
5 to improve communication between the composition and skin to 
help a large amount of cosmetics or drugs to rapidly penetrate 
from the hydrogel composition into the skin. Illustrative, but 
non-limiting examples of the skin-communication enhancer 
include polysaccharides, such as chitosan, proteoglycans, 

10 chitosan derivatives, elastin, collagen, hyaluronic acid, or 
water soluble proteins, and it is preferable that its content 
be 0.5 - 5 wt% based on the total weight of the composition. 
When the content of the skin-communication enhancer is 
excessively low, its effect is insignificant, and when the 

15 content is excessively high, the gel state may be not 
transformed into the fluid state even though the temperature 
increases . - ' 

Similarly, the natural biomaterial is a material serving 
to improve communication between the skin and composition, and 

20 a natural material extracted from plants, animals or minerals. 
Non-limiting, illustrative examples of the natural biomaterial 
include extracts of aloe, green tea, ginseng, wood vinegar, 
pine needles, propolis, gingko leaves, silkworms, or mulberry 
leaves, and its content is 1 - 10 wt% based on the total weight 

25 of the composition. When the content of the natural biomaterial 
is excessively low, its effect is insignificant, and when the 
content is excessively high, the gel state may not be 
transformed into the fluid state even though the temperature 
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increases. 

Polyhydric alcohol is a material for helping the hydrogel 
composition of the present invention adhere to and permeate 
into the skin, in a form of water soluble liquid, and is 
5 exemplified by propylene glycol and glycerine, and its content 
is 3 - 30 wt% based on the total weight of the composition. 
When the content of polyhydric alcohol is excessively low, the 
gel state is not transformed into the fluid state even though 
the temperature increases, and when the content is excessively 

10 high, gel may be not formed. 

The functional additive is capable of providing stability 
and functionality to hydrogel, and is exemplified by 
methylparaben, propylparaben, kojic acid, a-hydroxy acid, 
imidazolidinylurea, Twin 80 and retinol . The functional 

15 additive is contained in a content of 1 - 10 wt% based on the 
total weight of the composition. When the content is 
excessively low, storage stability is reduced, prohibiting a 
long-term storage, and when the content is excessively high, 
the gel state may be not transformed into the fluid state even 

20 though the temperature increases. 

Water is a main ingredient of the hydrogel composition, 
and its content is 30 - 93 wt% based on the total weight of the 
composition. When the content is excessively low, the gel state 
is not transformed into the fluid state even though the 

25 temperature increases, and when the content is excessively 
high, gel may be not formed. 

The hydrogel composition of the present invention as 
described above is in the gel state at a temperature of 0 - 
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10°C, and transformed from the gel state into the fluid state at 
10 - 50°C. Furthermore , the hydrogel composition of the present 
invention may be in the gel state at 0 - 30°C or at room 
temperature, and in the fluid state at 20 - 40°C according to a 
5 variation in content of the ingredients constituting the 
composition. As described above, the hydrogel composition of 
the present invention is sensitively transformed in terms of 
state depending on temperature, and thus, when it is applied to 
the skin, all of the ingredients for skincare contained in the 

10 hydrogel composition may uniformly and quickly come into close 
contact with the skin and permeate into the skin. 

Meanwhile, the hydrogel composition of the present 
invention may be produced according to the following procedure. 

First, the branched gelation polymer and electrolyte 

15 gelation polymer are mixed with polyhydric alcohol to produce a 
polymer mixed solution, the functional additive is dissolved in 
polyhydric alcohol to produce a functional solution, and the 
two solutions are then mixed with each other to produce a basic 
mixture solution. Subsequently, the basic mixture solution is 

20 mixed with deionized water and heated. While being maintained 
at 45 - 95°C, the heated solution is sequentially mixed with the 
skin-communication enhancer and the natural biomaterials to 
produce the hydrogel composition in the fluid state. At this 
time, the amount of each ingredient is the same as in the 

25 abovementioned description of the hydrogel composition of the 
present invention. Likewise, available examples of each 
ingredient are the same as in the abovementioned description. 

Furthermore, the hydrogel composition of the present 
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invention may be produced in the form of a sheet or a patch to 
be used for skincare. For example, in order to use the hydrogel 
composition of the present invention for skincare, the fluid 
hydrogel composition is shaped into a sheet or a patch at a 
5 temperature of 30°C or more, preferably 4 5 - 95°C, and then 
cooled to room temperature to produce the hydrogel composition 
in the gel state. FIGS. 3a and 3b show a hydrogel sheet for 
skincare prepared using the hydrogel composition of the present 
invention, in which a rayon network textile is employed as a 

10 core. FIG. 3a illustrates the rayon network textile, and FIG. 
. 3b illustrates the hydrogel composition according to the 
present invention . 

When the hydrogel sheet or patch of the present invention 
is applied to the skin, hydrogel is transformed from the gel 

15 state to the fluid state due to the body temperature. In other 
words, if the state-changing hydrogel composition of the 
present invention comes into contact with the skin, it is 
transformed into the fluid state due to body temperature. 
Thereby, the fluid composition spontaneously adheres to the 

20 skin and permeates into the skin, significantly improving 
communication between the skin and the composition. 
Consequently, a skincare effect is improved in comparison with 
a conventional hydrogel . 

A better understanding of the present invention may be 

25 obtained through the following example which is set forth to 
illustrate, but is not to be construed as the limit of the 
present invention. 
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EXAMPLE 

170 g of glycerine, 6 g of carrageenan and 20 g of locust 
bean gum were mixed at room temperature in a heating container 
5 of 3 liters while being agitated, and a solution in which 0.8 g 
of methylparaben and 0.3 g of propylparaben were dissolved in 
30 g of glycerine was added to the mixture to produce a mixture 
solution. 740 g of deionized water was added to the mixture 
solution, and heated to 85°C to produce a gel solution. 20 g of 

10 aloe extracts, 5 g of collagen, 2 g of imidazolidinylurea, 1.5 
g of Twin 80, and 3.7 g of chitosan liquid were sequentially 
added to "the gel solution while being maintained at 85°C to 
produce a hydrogel composition . A viscosity variance of the 
hydrogel composition was measured according to temperature, and 

15 the results are shown in FIG. 1. From FIG. 1, it can be seen 
that the hydrogel composition is significantly reduced in 
viscosity with an increase in temperature, thereby being 
transformed into the fluid state. 

A state-changing hydrogel sheet is produced by adding a 

20 rayon network textile as a wick to the hydrogel composition at 
80°C to be shaped into a sheet and then cooling the sheet to 
room temperature. This is a product used to control transdermal 
delivery of a cosmetic for skincare. Furthermore, when 
conventional hydrogel is applied to the skin, coverage is 40 - 

25 7 0 %, whereas hydrogel of the present invention has fluidity 
depending on temperature, and thus, it has a coverage of 100 %. 
Additionally, since it has a fast migration rate of 
ingredients, epidermal absorption of hydrogel is improved. 
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Industrial Applicability 

As described above, the hydrogel composition of the 
present invention is not only very effective in skincare but 
also effective in skin treatment when rapid delivery of drugs 
is required or a skin-communication material is required. 
Especially, hydrogel of the present invention can be 
effectively used for skincare through a transdermal cosmetic 
delivery in which cosmetics are delivered from hydrogel to the 
skin. 



